Relationship between bronchial response to respiratory heat exchange and nonspecific airways reactivity in asthmatic patients.
In this study we have examined the relationship between the bronchial response to inhaled histamine and the bronchial response to breathing cold air at rest in nine control subjects and nine patients with asthma. Dried warm air (mean temp: +/- 1SD: 25.4 +/- 1.6 degrees C) and cold air (-19.7 +/- 2.6 degrees C) were breathed for 10 minutes each during quiet breathing at rest prior to as well as during both measurements of forced expired spirograms and the phase 3 slope of the single-breath oxygen test (delta N2/L). Subjects were also challenged with inhaled aerosolized histamine to determine the concentration required to reduce the forced expired volume in one second (FEV1) by 20 percent (PC20). Both asthmatic and control subjects had significantly greater respiratory heat exchange breathing cold as compared to warm air (p less than 0.01 in both cases). Control subjects did not change FEV1 or delta N2/L breathing cold air. Asthmatic patients increased delta N2/L from a mean warm air value of 2.41 +/- 1.31% N2/L to a mean cold air value of 5.39 +/- 4.55% N2/L (p less than 0.05). There was a significant linear correlation between the percent increase in delta N2/L from warm to cold air and 1/log10PC20 (r = -0.97, p less than 0.001) and also the percent decrease in FEV1 and log PC20 (r = -0.76, p less than 0.03) in the asthmatic patients. We conclude that cold air-induced alterations in ventilation/distribution and expired flow rates in asthmatic patients are related to pre-existing nonspecific airways reactivity.